outcome weighed against the best quality of life and functional outcomes after treatment.
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and (3) incurable disease due to patient factors such as severe comorbidity or presence of distant (M1) disease.
Histologic type of the tumor can be the predominate factor in precluding the use of surgical therapy. A range of head and neck malignant epithelial tumors are highly sensitive to radiotherapy which is commonly employed as definitive treatment, alone or in combination with chemotherapy for these histologies. In some cases, varieties of tumor within a given classification will select the indication for surgical or non-surgical treatment. A good example of this is tumors with neuroendocrine differentiation, particularly in the sinonasal area as well as at other sites, such as the larynx.
Sinonasal carcinoma with neuroendocrine differentiation is a rare group of tumors consisting of esthesioneuroblastoma (olfactory neuroblastoma), sinonasal neuroendocrine carcinoma, sinonasal undifferentiated carcinoma and small cell neuroendocrine carcinoma. While the esthesioneuroblastoma may be treated by surgery alone depending on its stage [1] , the small cell and undifferentiated varieties are highly aggressive tumors that have usually metastasized regionally and distantly by the time of initial diagnosis. Surgery is generally considered futile for these tumors. Some patients with advanced stage esthesioneuroblastoma or sinonasal undifferentiated carcinoma can benefit from aggressive chemoradiotherapy and radical surgery. Small cell neuroendocrine carcinoma, however, has a very high propensity for distant metastasis, poor prognosis, and often warrants only systemic therapy [2] .
Surgery, particularly as initial therapy, is rarely employed as primary treatment of malignant tumors arising in the region of the nasopharynx. This is partly due to complex anatomical relationships among structures in the upper part of pharyngeal axis and just below the base of skull. Nasopharyngeal undifferentiated carcinoma is a distinct clinico-pathologic entity with a strong etiologic relationship with Epstein Barr virus. The tumor is distinctly radiosensitive, and despite the undifferentiated appearance of the tumor cells histologically, its prognosis is relatively favorable. Patients with stage I disease usually receive radiotherapy with excellent outcomes. Patients with stage II-IVB nasopharyngeal cancers are treated with concurrent chemotherapy and radiotherapy, followed by consideration for adjuvant chemotherapy. Both primary tumor and cervical metastases of nasopharyngeal carcinoma are highly sensitive to chemoradiotherapy and even bulky metastases can be successfully treated. Surgery is reserved for salvage of recurrences and persistent metastases. The surgical approach and ability to achieve negative margins for primary tumors may be difficult. However, in the circumstance of recurrent disease after radiation therapy surgery may be the only feasible therapeutic option [3] . With regard to the common variety of squamous cell carcinoma, the choice of treatment of primary tumors in the head and neck is based on both expected oncologic outcome as well as the optimal functional outcome. For resectable cancers, functional and organ preservation considerations usually guide the choice between initial surgery as opposed to (chemo)radiotherapy. In the modern era, there is a trend in treatment of locally advanced head and neck cancer to move from extensive ablative surgery with high risk of postoperative complications and loss of important functions, to non-surgical protocols of organ preservation based on concurrent chemoradiotherapy. Patients requiring a total laryngectomy or an extensive resection of the oropharynx with planned reconstruction are the most eligible candidates to enter these protocols, unless they have a poor general status or comorbidities that preclude the use of chemotherapy.
Oropharyngeal cancers, particularly those with poorly and undifferentiated carcinoma histology, are frequently associated with human papillomavirus (HPV); these tumors often exhibit strong p16 protein expression and have low rates of p53 mutations [4] . With regard to HPV status, a site-specific analysis shows that patients with HPV-positive oropharyngeal tumors have a 28 % reduced risk of death in comparison to patients with HPV-negative oropharyngeal tumors. This improved survival for HPV-positive patients is specific to the oropharynx [5] . Furthermore, for patients with carcinomas of the oropharynx, tumor HPV status is strongly associated with therapeutic response and survival when treated with concurrent chemoradiotherapy [6] . Consequently, it may be reasoned that HPV-positive oropharyngeal tumors in particular can benefit from non-surgical therapy [7] .
It is critical to note that the true objective of organ preservation is functional preservation and not the avoidance of surgery [8] . Thus, initial non-surgical treatment strategies may not be optimal therapy for a locally advanced laryngeal cancer that has destroyed much of that organ, implying that proper selection of patients for conservative treatment is crucial. Total laryngectomy remains the standard of care for most patients presenting with T4 disease. Moreover, appropriate partial laryngectomy procedures may also be viewed as organ and function preserving.
Generally speaking, surgery may be considered as not indicated when the chance of cure is equivalent and associated morbidity is lower with (chemo)radiotherapy. A classical example is a T1 glottic carcinoma which can be successfully treated with either radiotherapy or surgery, with similar control rates [9] . Although good voice outcomes can be obtained with endolaryngeal cordectomies with or without laser [9, 10] , in the more extensive and deeply invasive tumors the risk of hoarseness should be discussed with the patient and treatment should be chosen in the context of the patients' needs and social activities.
The necessity of post-chemoradiotherapy ("planned") neck dissection for patients with N2/N3 disease has been a controversial issue for a long time. With positron-emission tomography (PET) showing improved accuracy for response assessment of N2/N3 disease, neck dissections can be restricted to patients who present abnormal metabolic activity on the post-treatment PET scan [11] . Another controversy is the role of elective neck dissection in the initial treatment setting, although there is consensus that elective neck treatment should not be done for tumors with a low chance (less than 20 %) of occult metastasis, as well as for histological tumor types with a low rate of regional metastasis such as adenoid cystic carcinoma. In a survey by van Weert et al. [12] , only 10 % of patients with adenoid cystic carcinoma presented at diagnosis with neck metastases. This low rate does not justify an elective neck dissection. Therefore, neck dissection may be considered an overtreatment unless the patient has clinically enlarged and/or cytologically confirmed nodal metastases [13] .
Verrucous carcinoma is a highly differentiated variant of squamous cell carcinoma. The oral cavity is the most common site of occurrence, but in addition, it is known to occur in the larynx, pharynx and many other sites. The clinical presentation of lymphadenopathy may tempt the surgeon to perform a lymph node dissection. However, Walvekar et al. [14] observed in a series of 101 oral verrucous carcinomas, from which T3/T4 accounted for 52.4 % of all tumors, and 30.7 % presented with clinically positive neck nodes, that none of the patients undergoing neck dissections had pathologically positive nodes. It can be assumed that most enlarged lymph nodes at presentation are often reactive to a secondary infection or inflammation rather than metastasis [15] . Therefore, neck dissection is not indicated in pure verrucous carcinoma, unless the definitive pathological diagnosis is changed to hybrid verrucous squamous cell carcinoma. Laryngeal verrucous carcinomas behave similarly to oral verrucous carcinomas, and many authors believe that there is no metastatic potential and that neck dissection is not indicated for these tumors [16] . Furthermore, in patients with extensive laryngeal verrucous carcinoma, particularly those located in the glottic region in which surgery would cause important functional and/or cosmetic impairment, (chemo)radiotherapy could be an effective and potentially curative alternative to standard surgery [17] .
Thyroid cancers behave in a characteristic manner depending on their histologic type. Papillary thyroid carcinoma (PTC) is characterized by a high incidence of occult nodal metastases. However, given the excellent prognosis of PTC, the good control of occult metastatic disease with the administration of postoperative radioiodine, and since the risks of transient nerve paralysis and hypoparathyroidism may outweigh the benefits, elective neck dissection is not indicated in the absence of nodal metastases detected either by clinical examination or ultrasound of the neck [18] .
Incurable disease usually is another contraindication for surgery or any other type of aggressive treatment although surgery may be considered in certain palliative settings. A patient may be considered incurable based on factors like severe comorbidity, extensive locoregional tumor growth or distant disease.
Unresectable tumors are not always incurable, and conversely, resectable tumors are not necessarily curable. The chance of cure decreases in advanced stage disease and the decision about treatment should be based on the balance between estimated survival and the morbidity associated with the treatment, either surgical or non-surgical. There are some instances when the patient is so debilitated that any curative treatment is not possible. Some patients have very poor nutritional status or uncontrollable cardiac, hepatic or pulmonary diseases. Treatment is usually palliative for these patients unless the comorbidities can be significantly improved.
Last, the treating institution should have access to the necessary personnel, skills and equipment to perform the proposed surgery. Conversely, in some instances, surgical treatment is easier and requires fewer ancillary facilities than elaborate non-surgical protocols. This factor may have particular importance in "third world" countries.
Conclusions
In summary, the choice of treatment of malignant epithelial tumors of the head and neck generally depends on many factors and aims at an optimal oncologic outcome paired with functional outcomes and quality of life after treatment. Sometimes the choice of treatment in this perspective is difficult and several factors need to be considered and weighed; however, in some cases the choice is more obvious. In this paper, we have discussed situations in which surgical treatment is either inadvisable or contraindicated. Histological tumor type, stage and extent of disease and patient comorbidities, alone or in combination, are the usual determinants of the indication or contraindication for surgical therapy of malignant epithelial tumors of the head and neck. The available personnel and equipment may be a strong determinant of the choice between surgical and nonsurgical treatments; particularly in the developing world.
